In this paper, we provide some Ostrowski-type integral inequalities for functions whose second derivatives belongs to the Lebesgue L q spaces using the Katugampola fractional integrals. We also introduced some new inequalities of Ostrowski-type for functions whose second derivatives in absolute value at some powers are strongly (s, m)-convex with modulus µ 0 (in the second sense). Our results are generalizations of some earlier results in the literature.
In 2011, Katugampola introduced a new fractional integral operator which generalizes the RiemannLiouville and Hadamard fractional integrals as follows [14] . Similar results also hold for right-sided operators.
For more information about the Katugampola fractional integrals and related results, we refer the interested reader to the papers [5, 11, 12, 14, 15, 22] .
In 1938, Ostrowski [17] obtained the following inequality which is known in the literature as Ostrowski inequality.
The inequality is sharp in the sense that the constant 1 4 cannot be replaced by a smaller one. Many authors have studied and generalized the Ostrowski inequality in several different ways. For more information about the Ostrowski inequality and its associates, we refer the interested reader to the papers [1, 2, 6-9, 11-13, 21] . The authors in [1, [11] [12] [13] 21] provided some Ostrowski-type inequalities for some classes of convex functions.
Motivated by the results in the papers above and the current studies, the main goal of this paper is to provide some Ostrowski-type integral inequalities for functions whose second derivates belongs to the Lebesgue L q spaces and also for functions whose second derivatives at some powers are strongly (s, m)-convex (in the second sense) via the Katugampola fractional integrals.
Main results
To prove our main results, we need the following important lemma which is quite interesting in itself.
Then for all x ∈ [a, b], the following equality holds
Proof. The proof follows directly by using integration parts, change of variables and the definition of the Katugampola fractional integrals. First, we observe that
Thus,
Similarly, we have
Now, we multiply (2.2) by ρ(x ρ − a ρ ) and (2.3) by ρ(b ρ − x ρ ), then add the results to get
gives the desired identity in (2.1). 
Then for any x ∈ [a, b], the following inequality holds:
Proof. Using Lemma 2.1 and the properties of the absolute value, we have
This completes the proof. 
where
Proof. Using Lemma 2.1, the fact that t ρ−1 = t ρ−1 r t ρ−1 q and the Hölder's inequality, we have
where B(·, ·) denotes the beta function defined by
Proof. Using Lemma 2.1, the power mean inequality and the strong (s, m)-convexity of |f | q , we have
The desired inequality follows from the above by noting that
,
This completes the proof.
Corollary 2.7.
Under the conditions of Theorem 2.6, 1. if |f | q is s-convex, i.e., m = 1 and µ = 0, then we have the inequality
2. if |f | q is m-convex, i.e., s = 1 and µ = 0, then we have the inequality
3. if |f | q is convex, i.e., s = m = 1 and µ = 0, then we have the inequality 
Proof. Using Lemma 2.1, the fact that t ρ−1 = t ρ−1 r t ρ−1 q , the Hölder's inequality and the strong (s, m)-convexity of |f | q , we have
Corollary 2.9. Under the conditions of Theorem 2.8,
.e, m = 1 and µ = 0, then we have the inequality
2. if |f | q is m-convex, i.e, s = 1 and µ = 0, then we have the inequality
3. if |f | q is convex, i.e, s = m = 1 and µ = 0, then we have the inequality
Conclusion
We introduced several Ostrowski-type integral inequalities using the Katugampola fractional integral operators for functions whose second derivatives belongs to the Lebesgue L q spaces and also for functions whose second derivatives in absolute value at some powers are strongly (s, m)-convex, in the second sense. Some particular cases have also been considered. Several other inequalities could be derived from by considering different values of the parameters in our results. In particular, if we take the limits as ρ → 1 and ρ → 0 + , then our results could be stated using the Riemann-Liouville and Hadamard fractional integrals respectively. The details are left for the interested reader.
